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ABSTRACT 



A justification for the study of teachers' routines, 
they affect the preparation of lesson plans, prefaces t-his paper 

iocusing on 
out 



as 

on teachers' thought processes during lesson planning, in 
the importance of research into teachers' routines, it is pointed, 
that lesson preparation and classroom routines permit teachers to 
direct attention to special difficulties encountered by students. It 
is noted that routines also provide clues to teachers' information 
processing methods and to teachers' ways of solving problems. The 
nature of routine activities and the sequential steps followed by 
teachers in making lesson plans and classroom decisions are 
consid.ered along with psychological studies in this area. A report is 
pjresented of a study of teachers' perceptions of their lesson 
planning and routine planning activities. Questions addressed 
involved: (1) classroom issues or problems that teachers treat in the 
classroom and that do not require planning; (2) classroom issues or 
problems that are factually treated or at leas.t mentioned during 
lesson planning; and (3) classroom issues or problems that are 
considered during lesson planning. In an analysis of the study's 
results, it is noted that experienced teachers differed from novice 
teachers in that their knowledge permitted them to predict claskroom 
conditions and execute lesson plans in one step rather than in a 
series of sequential decisions. (JD) 
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Rainer Broinme, |Bielefeld University 
J. Wliy investigate * routines? 

The following describes "routines" in teacher activity, and the 
problems of investigating them empirically. Also/i study on routines m 
teacher plann|.ng is presented . \ 

As an introduction, there is a survey as to the aspects under which 
studying routines can be of interest at ail. 

- "Routines" are an important object of research, because they are of 

practical Importance for teaching and teacher education, and 
because t)iey have hitherto been sparsely treated in research o|n 
teacher.q' information processing and instructional behaviour. 

- Routmea in iei5i;on preparing and in the classroom are apt to reduce 
the cognitive effort requixed of the teacher. They permit him to * 
di?rect his attention to special difficulties or to conscious 
impi^ovement of his , teaching . ' This is an idea already apparent in 
inodois 'ahoui; the development of teachers competence (Fuller 1979). 
Insofar, they are a prerequisite for all innovations of the school 
system which use teacher activity as their starting point (this 
aspect IS the most frequently named tn the rather spurious 
literature ). , 

- Classroom routines increase the stability of teacher behaviour and 
thus its predictability for the student (Clark s Yinger 1980). 

The predictability of teacher behaviour, again, belongs to the 
variables which influence (in an intermediate way by means of 
student behaviour variables such as active use of learning time) 
the academic improvement of students . 

- But teacher routines can also have negative effects; this also 
raises the question of whether they can be changed ^ and how (see 
Hoetker S Ahlbrand 1969); 

"Routines" are an important object of teacher education, in recent 
yea^rs, there have been rather positive opinions on routines in 
tex\books on teacher education in West Germany (see Grell & Grell 
1979, Meyer 1980, Bronvme Seeger 1979). 

There are practical reasons m favour of empirical and theoretical 
research on routines. Besides, routines are an interesting object for 
the lundamental research of cognitive psychology which studies problem 
solving in the case of complex problems, whilst, in doing so, tries to 
describe the differences between novices and experts. Routines are the 
very characteristic of the performances studied (for example in chess 
playing, computer progranuning, solving physical or geometrical 
problems etc. ) which permits to distinguish between novices and 
experts. 

Finally, routines are an important object of the research on 
information processing of teachers, as the hitherto existant data on 
pre-instructional as well as on instructional information processing 
of teachers that these processes do not take place as merely shows 
conscious problem solvirig with rational choices of behavioral 
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nlternativps. A fact which requires that the theoretical 
conceptualization of "teaching as problem solving" must be modified in 
order to do justice to the importance of routines in theory 
development as yell. 

We shall how give a brief description of a study (Bromme 1981) 
concerned with the question as to how far thinking in daily lesson 
planning can jDe characterized as problem solving, and to what extent 
the description must draw on other concepts than those of the problem 
solving approach. ^ 

2. Problem Solving in Lesson Planning: Some Results of a Study using 
the Thinking Aloud Method. 

The study's starting point warr. the assumption that running a routine 
. vs. problem solving were the ':wo alternative modes of coping with a 
demand on the information processing system. The empirical question 
now was, which components (parts) of the lesson planning process "run" 
in. which mode. Newell and Simnn (1972 ) have shown strategies of 
problem solving by means of the General Problem Solver model, which 
concists of steps by whi,ch the data base of the problem solving system 
will be transformed from one state into the next one. These steps 
described by Newell and Simon and their successors (and which are the 
components of strategies of the GPS system like working forward and 
working backward), are similar to the basic steps of problem solving 
•already described by J. Dewey: establishing the initial conditions, 
identifying th6 problem dilemma or the difference between starting 
point and goal, producing hypotheses, selecting hypotheses, etc.. 

Our own hypothesis now, was; if lesson planning is done in the mode of 
problem solving, a comparable sequence of those steps ought to be 
identifiable. In order to ascertain this, the daily lesson preparing (l) 
of 14 mathematics teachers was recorded once per teacher with the 
thinking aloud method, and transcribed. These protocols were then 
dissected into units approximately co?:responding to a phrase each. 
Each of bhe.se units was then coded several times, i.e. with a system 
of content analysis, a system used to examine implicit relations 
between the units, and a so-called basic coding. These basic 
categories ryr^ of intereqt here, as they had been formulated according 
to the elementary steps of the problem-solving process which we have 
mentioned above: 
X. Stav:ing an issue, 

2. naming a question/ a difficulty bo he overcome, 

3. hypotheses, alternative solutions, 

4. solution/ selecting an alternative, 

5. expecting/ anticipating a result. 

This basic coding was carried out by two coders, and the distribution 
of categories across the course taken by lesson planning was 
established. Besides, the planning steps have been described by using 
a simple Markov model. The transition probability of one step to the* 
next was calculated in order to establish the sequential dependency of 
certain steps occurrinv^. in order to check our hypothesis, a sequence 
of steps expected for problem solving (taken from a study on problem 
nolvlng in proving logi cal , theorems , .nee Luer 1973) was compared ho 
the empirically establi.'^hed one . On the basis of transition 
probalDilities of the third order, that is of step sequences having at ' 
least three elements, the cautious estimate is that only 3 percent of 
fhe course taken by planning corresponds to the pattern of problem 
■ng. 
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Planning, to a .large part, taXes place by collecting information about 
thR ronaitions given in the lesson, and as deciding on certain steps 
to bf tcjken by the teaclier without caeliberating options. This is also 
evident from the distribution of the frequencies with v/hich the above 
mentipn'ed steps of problem solving occur ( see table 1). 

This, however, does not mean that planning has to be considered . merely . 
an "running " a fixed program. Indeed, a total of' 10 percent of all 
units were coded as "naming a question/ a difficulty to be overcome" 
( 5u*f' Uiblc 1). Thp t-ransition, however, from such a mentioned problem 
to decisions is iminediate and d±)rupt . 

It IS interesting that there is a statistically significant positive 
relation between the profpssionri.1 experience of teachers and the 
amount of statements made about the conditions prevailing for the 
lesson (Spwarmap rank correlation) = .5 (sign 5?.), and there is an 
inverfje relationship between professional experience and the frequency 
wit-h which otlier opt* ions were taken into account. Thio indicates that 
the preference sliown for statements about given facts of the classroom ^ 
world and immediate transition to decisions about what has to take 
place in the classroom mav be interpreted as characteristics of 
routmizal ion . It ist.not appropriate t-o enter into this at any length 
here. It shows, however, that the teacher, on the one hand, perceives 
some degree of freedom for his decisions in lesson preparing, but that 
these decisions will result directly from considering the situation 
given. In this sense, we can speak - with some exceptions - of a 
routini/.ed process. This is true as well, even if the entire course 
taken by planning is considered instead of just analyzi^ng the' local 
sequence characteristics by means of a Markov analysis. (This is of , 
further interest because the prescriptive model of teacher education 
*in the German Federal Republic rather correspands to the problem 
.solving idea. Accordingly, it would be necessary to comprehensively 
analyse the conditions of the lesson, consider the options, and then 
make decislons^-. tn-f a:ct, ^ however , there is a sequence of decisions 
which mostly refer to mathematical tasks for pupils, and to their 
selection. Decisions are made by selecting these tasks, and they refer 
to them. Hence, there are no individual, separate stages of analyzing 
curriculum, student characteristics, and previous knowledge etc., but 
these questions are decided, respectively, by selecting tasks and by 
anticipating iheir treatment \n the classroom.) 

These , results strongly correspond "^o those reported by Clark fi Ymger 
(1979, 3 980) and Shavelson & Stern (1981). The concept of "task", 
however, has a more restiicted meaning: it refers mainly to the 
nuithemat ical tas>k .«gelectfd by the teacher, this decision of selection 
being a process within which the other aspects are considered as well. 
From this, we draw the conclusjon that the problem of the logical 
.structure of the curricu.um, and the resulting degrees of freedom to 
organize student activities, plays an amportant part in teachers' 
thMikirjg, and that, consf»quent] y , real attention must be given to the 
effects thi.s subject matter structure has on the thinking process. 

3. On the Procedural Description of Routines 

The intention of this section is to define the concept of "routines" 
more precisely. A distinction must be • .de between routines in 
planning,' and routines m* the classroom. I^esaon planning can be done 
an a rr.)utinized way, i.e. routines will be part of lesson planning in 
case' ^-he ^tea'^her rapidly generates- mathematical tasks referring to the 
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sub:]ect matter "antuitively" , or selects them from mathematical 
textbooks. 

Tht^» tecicher's classroom routines, however, are of importance for 
plannano rxs wei3, insofar as they represent an object of planning. 
They wilJ be an obiject of planning, for instance, if the teacher, in 
Ippsofi pr^p;:^r^jur. mprely nc.i-PR "di Srusn homework", find r M on'hio 
-tl.iiity t<. .jMiiexdLu- the neceafjdry behaviour, in the claijaroom, (Yinger, 
I97r^. ;ms distinguished .such "teachjng routines- which combine, 
rer-^pec.u vely, ^ complex bundle of the teacher's classroom behaviour 

Be:-..dey <:he (J i.stinr t ion between planning routines and classroom 
routines, a further distinction according to the mode of description 
IS required: routines can be described with regard to their purpose 
re-p. tn fhe ob^ertive to be attained, and they can be described as a 
^.M>cesft, as a component of behaviour or thinJcing. In the following, 
describing the purpose, and hence the content of routines , will be 
called the declarative mode of description, and describing the 
beliavjour a/id thinking components belonging to routines will be called 
the procedural one. ' 

The majority of, "routines" in connection with lesson planning is 
described in the declarative mode, i.e. their effect and content are 
described. Yinger-s (1979, 1980) description of teaching routines is 
d decjarative one. content analyses of planning notes or thinking 
<noud protocols Win aJso yield a declarative description of planning 
routines. For a decUiative description, the researcher will mainly 
require educationaj/ pedagogical concepts. As opposed to that, the 
<v,nrHpi-s required by a procedural description will be mainly 
i.-ycholo.-jcal, Research m^o teacher cognitions, however, up to now., 
ha.'i yjplded rather more declarative than procedural descriptions. 

An important p/obl«m of procedural description is the question which 
inodif] cations wiU result from the idea of the "teacher as a problem 
■solver". Yinger ( 1978 ) for instance, uses results obtained from 
Hf-udying the design process of architects, artists, etc. for a 
procedural description of thinking while planning, and we have 
propo;jPd to draw on concepts taken from psychological research on 
undf-rst-rinrl) ng of tpxts (Bromme 1981a). 

There are, consequently, the following specifications of the concept 
of routines? 

procedural declarative 
description description 

planning routines a g 



teaching routines c 



D 



It follows from the above, that A and B are important for studying 
planning routines, as well as D, as teaching routines can well be the 
object of planning, and have to be described m -a declarative mode at 
lf»a.c;t r is of interest if Mie effect of planninq on tPichmg is to be 
55»:udi-"l - an i.qsue which will be omitted here. 

EHpPcially the procedural description of routines is difficult; thi£^ 
O .mo. to be the reason why declarative de^.^nptions of the content and 
J(^tect of routines prevail m the field of research on teacher 
taaajnxtjon??. Procedural description of routines in lesson planning. 
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howevpr, is made difficult by the fact that psychological theory about 
roul'inf-*s iH mntnly developed on the basxs of activities having a 
strong behavioral motor component, or on the basis of rather simple 
rind h;j3jf pf^rcpplu^J proceyse.s m Sttarch~<leiectxon-ta3ks such as those 
used by .Schneider S .Shi ff rm ( 1977 ).^ 

A51 the forus of psycholo^^i cal research on routines resp. automatised 
h<-hiiVfi)Uf lir} IlK)^M ly uii tril.her . y uiipie bi^haviour ( Lho icueriich probicrniii 
obviously l)einG difficult enough), use of the "routine"- concept is 
moiw based on exppriencf* wxth automat isma found in everyciay life. Thiii 
.qeem.q to he -Hriie for roqmtive psychology as well. Cf., f\r instance, 
Simon (197S, iQB)'. " [•:very<jay eKperiezice hds suggested another idea to 
modelerfl of the cognitve system. Processes continue to spe3d\up 
gradually over long periods wich practice. At the same time, \hey come 
to requirp murh less conscious attention and become less accessible to 
ronsciou?5 awareness (...)" (italics by us). 

A psychological, procedural description of routinized activities 
.supposes at lea^t two processing levels: a control level and an 
executing level. Rout ind zation assures that executive steps can be 
made without control by "higher" levels. Driving a car, for instance, 
i.s considered a paradigmatic exan\ple of routindzed activity, or one in 
vhLCh a host of information must be proc-essed and in part transformed 
into the driver's motor behaviour without conscious control. 

Both in the designs of psychological research into routines of the 
kind mentioned above, and in everyday conceptions of routini2;ed 
activities, the executive steps thus consist of simple detection or 
search processes, or of motor behaviour. This is a significant 
rJifferencp to the executive steps in lesson preparing, in which 
Hiymlinlirviny codified, abstract semantical information must be 
processed. Thu.s, for instance, the teacher reads his/ her own notes, 
looks thVng.s up an textbooks m order to select mathematical tasks, ' 
and he/ shf- has to integrate the so-called semantib knowledge into' 
his/her teacli j ng experience, his/ her so-called episodic knowledge. 

This prooe.ssed information concerns, for instance, the subject matter 
struci-nre (mathematical proofs, grammatical rules, etc.), marks given 
for ^'tijdent performance, test results. hLc, that is, information 
which i.s rather abstract, and codified by means of linguistic and 
mat hf^niat ical symbols. 

Th<^ processing af nuch information ha.9 been studied pr4.marily in the 
field of psychological research on text: understanding and on problem 
solving within semantically rich domains. This latter field of 
research al.*^o i.n<^\ude53 several studies on the differences especially 
withi n this probi em-so\vvng approach. Differences between novicA^^^d 
f-ixperts- performances are reported m (Larkln et al( 1980), and Chi e^V 
al( 19fll ) . 
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Most of the^e studies are concerned with modelling problem solving 
durintj work on phy.qics and mathematics tasks taJcen from high-school 
textbooks. Of course, such approaches and results cannot be 
immediately transferred to our problem of teacher routines. CThe 
problems of such transfers to the research on teacher cognitions will 
not bp discussed here, ju«t as a systematical survey of results on 
expert perf ormance.«5 in problem solving will not be dealt with, due to 
lack of apace ) . • . 

As the executive steps studied in this approach are rather more 
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sjmilar to the routines in planning than the activities mentioned 
.ihovf* (, M. ,u>ving ,1 rrir), hhp (juestion i .s , wh icli consequences in 
favour of a procedural description of the planning routines will 
rpttult from i*hp?.sf? studies. 

Two (>r thp results of these studies are 'of particular interest for 
studying teachers ' j. lannlrg routines: 

- Ptob.lem-soT ving by expert^' tends to be done more in a 

forwMrd-workiruj ntryle, while novices tend to focus on the uriJcnown 
variable sought, a fact which confers a more backward-going 
charact<^»r to their search. This conancides wath the results on 
thinking while, lesson preparing. Several authors have' reported that 
l-hP t-PrirhHr s object: J ves apparently do not play as 'important a role 
as assigned to them In prescriptive models of teacher planning (cf. 
Yinger, 1978, Mor j ne 1976,). This fats in with the forward working 
style in the problem-solving of experts. Both, of course, are not 

• cases of an unstructured activity. Kather, there is, in physics 
experts as vJfell as in teachers, a structure of knowledge which can 
be activated by a few cues and which leads to a conceptualization 
of the open questions re^p. planning dilemmas. Thus relative 
neglect of objectives could possibly be interpreted as the result 
of a forward strategy within which a focus on goals or objectives 
would not be functional. 

- Experts, as opposed to novices, have more field-specific knowledge 
on the conditions of application of the relevant rules, principles;;- 
etc.. at their disposal than novices. The knowledge about the 
rondit^ions of application is integrated with the relevant rules in 
such a way, as to assure that those elements of the problem 
situations will be perceived, for which the expert possesses the 
knowledge required for further treatment;. Then, a few cues from the 
problem situation will suffice to activate the very knowledge 
required for further search within the problem space. 

. Koughly speaking, the basic idea of this approach worth noting, siy.-. 
that exports have an integrated knowledge in which knowledge about the 
conditions of applying rules and the rules themselves are linked, a 
fact permitting a rather raipid speed m solving tasks. 

It IS important to see that: psychological models of the organization 
of^knowledge are developed for a procedural description of experts' 
routiners within this research approach. 

This IS a significant difference as compared to the items about ' 
; rouline>s which have been developed within research approaches about 
automatised proce.-5ses or to the everyday life conceptions of routines 
mentioned above, v^u le these approaches stress the independence of the 
f^xecutrve steps from the control level, which reduces the cognitive 
load and thus permits higher speeds", the problem-solving approach 
tends to consider the. reduction of cognitive load as due to an 
appropriate organization of knowledge ^which^is simulated as 
production system). Of course, there is no genuine contradiction 
b.-»twPtM) the two approaches m the sense of alternative or competing 
hypotheses (as the problem of control structures and of organization 
<)f knowledge must be solved within the two approaches, and is, in 
fact., solved m the instance of simulating by means of computer 
prograjna). The transfer of such ideas to our field of application, 
.howev^?r, requires that such differences be made evident, as they will 
lead to reconunendations with regard to "directions of search" for the 
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erfort to achieve a procedural description of planning routines, and 
to^indiraiions as to whioh idea^ of cognitive psychology can^e used 

TIH. recommendation ^for further research into, teacher routines thus, 

in' Jl!^^ ! y =^^^"^^^"3 the organization of knowledge 

in memory (short-term, and long-tent, memory) empirically and 
U,oor.tic.ny. (The concept of "routine- may not be so well suited at 
trZ'r^ ; 't.^""^ °^ all implies the absence of conscious control. The 
concpp, Of .vocjnitive skills" might be more appropriate, c.f. Anderson 

4. The Accessibility of Knowledge Used' in Routines 

In the psychological- research on memory, on text understanding as- 
woU ethnomethorlo3ogical approach in sociology, there is a 

funda.,en.-.al distinction between the knowledge situated in the focus of 
In^! ' P^"^l^"' solver- s etc. attention, and the knowledge which 
concern., the context of these activities and which is important for 
eh. res.p,..r.e,vf. p..rformanc.., but is not situated .n the focus of 
attention. This fact is also reported in studies on lesson planning. " 

Various studies yield the following picture: the focus is on decisions 
«n tasks, on students" and teachers" classroom activities which must 
a VtTthe : r;^'^'' n-aterials, to the s^ject matter to be taught, 
and to the students previous knowledge (cf. ClarkSYinger 1979, 
^navelson & stern 1981). . . 

' TJuT. ^^^^^t^"^' there are frames or . conditions of these planning 
.s.sues which are in the focus of the teacher's awareness. ?hese 
conditions are, for example: the decision about the curriculum which 
resul s rrom the teacher's or school's planning fo^ the year or ^eS, 
the global goals of schooling teachers (including their basic 
philosophy as to the meaning of school etc.), the teachers repertoire 
_ of classroom routines, his/ her perception of the organizationar 
■'■*^^is"dT^^^t''^' teaching. (The consistency of the results, however, 
^ IS di^ssatisfying. Of course, this 13 partly due to the question on 

which issues the teachers place the focus of attention while planning 
and which ones they merely consider as conditions or frames. Sis 
depenos on subject matter, grade, and school type. 

ILrl rt^nJr'" '° this focus vs. fra^e problem that Shavelson s 
Stfern (1981), amongst others, spealc of scripts and schemata in 
connectjon wj.th planning and teaching routines. 

NOW the distinction between explict, conscious knowledge in the 
foreground and knowledge describing the frame or context of such " 
foreground knowledge is a fundamental idea developed by the 

"^crin""' V'"^ ""T""" ^'^^ °f ■•-^'^-•"a" or ^ 

^ scrip. However, which i.c widely used as an elaboration of this 

Jdea, only na^nes the problem, h;t does not yet provide a procedural 
description of planning routines. proceaurai 

h^^r l^^^ ^ =3^"^=^" methodological problem: 

^ ^oi d Wd ?rHh""rK- ^-lii^erate questioning 

could lead to the elaboration of additional considerations which play 
no proper role in planning under natural conditions. This issue is 
the core of the methodological debate about thfe accessaJ^ility of 
-iction relevant cognitions (cf. the Nisbett ahd Wilson controversy 
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e.g. Its review ih Ericsson s Simon 1980, or in Hub(?r & Mandel 1980). 

now ran It be assured that the data gathered about thinking does 
concern the knowledge really relevant for planning decisions? " 

- It IS certainly of importance that rather weak methods of data 
r-ollection are u.sed, surh as the thinking aloud method, 
«emi^structured interviews, etc., as the conceptualizations chosen 
by the teacher for his considerat j ons permits inferences on- 
implicit consideration of framing pondiuions. Methods have 
thPrpfore been developed ^specialLy in the field of 
X-^aychollnyuistic reseaich, cf. e.c|. Tannen, 1979). 

The methods of collecting data shall not be treated in detail here; 
tbe rtbove mentioned contributions to the Nisbett c Wilson 
controversy contain many indications to that topic. 

- Furthermore, it is important not to concentrate only on cognitions 
and verbal data, but to link these data about teacher cognations to 
a theoretical and - if possible - even empirical analysis of the 
professional (Remands the teachers have to cope with, in other 
words: If the information processing to be studied occurs both 
conceptually driven and data-driven - a fact which evidently 
result-s from the perspective of constructivist theories of memory - 
the analysis of knowledge organization will only be possible if the 
'•data"-side is analyzed as well. These "data" for the teacher are 
the professjonaJ demands adressed to him which result from his 
teaching subject, from the grade, from the school's implicit and 
explicit rules, its organzation, etc. Now professional demands 
cannot be studied as such, as they take effect only because, and so 
far as, they are perceived. This is why this does not contain the 
fundamental key to the problem described above, but is B useful 
heuristics for research into routines. The idea is that the 
researchers must always relate their analysis of professional 

- demands am3 their analysis of verbal data about teacher cognitions 
to one another, 

■ FinalJy, thfi teachers themselves can be questioned as to which 
racts of the classroom world they consider at which point in time 
whether they think of them to be fra;„ing conditions of planning and 
teaching. Answers to such questions are of interest mainly if they 
can be combined with data obtained by means of a process tracing 
method. This wa.s how we have proceeded in the study which will be 
rpport-ofj jn the next section. 
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5. Wl^ich Parts of Planning Teachers Perceive aa Routinized. A Study of 
Teachers' Perception of Their Own Lesson Planning'. 

Problem: , 

The- above considerations ribout routines lead to the followina 
questions; 

' A) Which issues of Classroom reality does the teacher consider as to ^ 
hf. treated m i:he classroom, or as self-evident and thus not requiring 
ctny planning? ^ ^ 

B) ymtch issues of classroom reality are factually treated oi^ at leasl- 
MUMil lonr-d duriny ieiiyon planni/iyV 

tea^iS ^'''^''^'^ ^""^ perceived as treated during lesson planning by the 
Method': . ■ 

The study was carried out subsequent to the investigation of the 
planning process by meana of the thinJcing aloud method described above 
(Of. section 2). After thinking aloud had been recorded, the teachers 
were a«k«d, wjth regard to 21 items, how they had taken the ' respective - 
issue described in an item into consideration in the lesson planning 
they had just completed, or in which way they intended to make ' 
allowance for it (see table 2 for the 21 planning issues). Each item 
wdM presented on a card, and the teachers were asked to mark one of 
the following 6 response alternatives (the order of presentation being 
varieo ) : * ^ 

1. J should have considered this issue (for instance, the seating 
order) in the lesson planning I have done just now; 

2. 1 shall consider it before the next lesson; 

:<. r/nm used to deciding that in the classroom, whilst the lesson is 
xjoing on; 

4.- This .issue IS self-evident and I, don't have to consider it 
c ^^^"^^^'^^ly- neither in lesson preparing, nor in the classroom; 
This issue IS of no importance for the lesson just prepared- 
^ f.. T have considered this issue just now while planning. 

1 and Z were meant to cover these issues the teacher had lust 
overlooked in this particular case of planning, but generally 
-o,nsir,ered tr, important for a conscious, not routxnizea decision. 5 
covers those issues which are, in the view of the teacher, so 
irrelevant a.<5 not to merit further interpretation during planning. 

Results : 

on the Whole, the items selected concern issues which, in the view of 
the^respondent teachers, are important for lesson planning and/or 
instruction OnJy 17 percent of all selections concerned items 1, 2, ' 
^.nd 5 (the total being 294 = ion percent, or all selections). 

ITrZ'^TraaT'' ~ "^=^-^^"1^ • selected by us a prion from 

Classroom world - are a n fact considered relevant b^ the teachers. 

To Question fl 



The issues the teachers questioned >to consider as to be dealt with 
with.n the classroom, or as self-evident anyhow and not requiring any 
planning, follow from the response alternatives 3 or 4. 13 out of 14 
teach.»r.<j reoard the seating order ( No i) as something not to be 
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con.*jx(3firfid an i^lannang. Changing the seating order is thus not seen as 
a means of rhanging the way tfiaching is done (an opinion which may be 
dup to the fact that most respondents teach grades 6 to 11). 

Beyond that, there are no items scored as given ( in the sense of 
rp.spon.qp rOtPrnntiVft No 4 ) by a majority of rftspondents . Five 
tear-hers, respectively, consider the school's subject matter 
di.stributaon plan (No 3) or thfi teaching/ learning objectives (No 21) 
as a given condition of instruction. A pattern comparison of the 
fimiwprn to fnpsp two itfinis shows tliat - taken together - they were 
•jjven by nine teachsrs, a fact from which we conclude that both 
answers refer to a perception of the curricular frame which is only 
implicit Jy taken mto account by the teachers. We shall dwell on this 
heJow. 

»> 

What IS to be done ab^ut_student problems in the classroom is a matter 
the majority of 1:eachers do not consider necessary to be treated in 
planning, but to be decided in the classroom. This is not only true 
for proble>;ns of di.scipline (No 13) - as was to be expected - but also 
for students having special difficulties with the sulDject (No 12). 
Only with regard to student problems is there such a significant 
tendency to decide on teacher action in the classroom. This is 
remarkable as wr asked about the planning of activities, and not how 
antivitif^s were to be assigned to individual students. 

To Quest J on B ' 



The issues actually mentioned in planning were found out from the 
thijikmg aloud transcripts. Besides, it was possi±)le to draw on the 
results of the content analysis contained in the above mentioned study 
-Csfie section 2). Thus, one of Lhe results of the content analysis 
named out in the frame of the .nain study mentioned was, that the 
focus of Ifisson planning is on selecting mathematical tasks and on 
antjripating their .treatment in the classroom. 

The issues from the item list which were indeed mentioned by the 
majority of teachers show, again, which criteria are taJcen into 
consideration by teachers . when selecting tasks. (The results of coding 
the' factually mentioned items are shown in column FM of table 2. 
BecauBP of i-hP small number of teachers, the raw data are given 'm 
ahso3ut«^ numbers, and not in percent). ^ 

A cluster anal'Vsis was carried out (2) in order to group all those 
Items whjch were actually mentioned together by several teachers (see 
table 3). Cluster ( a ) is trivial, it contains all the iss-.-es hardly 
mentioned or not mentioned at ell. Among them are students showing 
discipline problems (No 13;, anticipated students' speed of 

understanding (No 16) as vr-^: is the syllabus and the schools 
.nubjprt-matfer-distr-ibutjc r pia.i ^'No 3^ 

(b), however, ccntax* 3 the issues, which are important fox 
?t*-1.^ciing tasks and anticipating classroom ciottvities. At least one 
third of teachers, respectively, mention the mathematical constraints 
«>n the sequencing of the j;ubject matter (No 7), and. the use of * 
»^xamp)Mn (No JO). ^ ,a 
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Tt as mterpstlng to note that there is, in some teachers, a focus on 
thf* rrfthf?r siibject-matte/ -oriented criteria combined in (cluster b i), 
whilst thP mnrp practical ways of dealinq with tasks, such as 
Htrudents exf»msing /('Ko 7) and use of the blac3cboard (14) appear 
torjpfcher jn the focus of other teachers (cluster b 2), ; 

Task c;p)prtion is also the concern of the introductory phase (No 9), 
;ind of planning the homework (No 9). Beyond this clu^ster, ; there are' 
thre^ further issues mentioned by at least half of the respondents, 
J.e. thp previous knowledge about the sub3ect matter (No 18), the 
r'}.,s.sro<.m or.jdfM'/at ion of students' work (No 6), and the teaching/ 
ipr»rn)ng oh^ectavps (No i'l). 

Tx.* Queatiun l 



The frequency of appearance of the differences between perceived and 
factually mentioned planning issues varies greatly, throughout the 
items. DTable 4 illustrates this by means of a histogram. . 

Tt IS seen that the issues on which most teachers" planning focuses 
are also validly perceived as having been mentioned - as has been 
explained above. There is a difference only in the case of one item 
within the cluster (b) containing the most important issues of 
plfinhing (see above): aJmost all respondents perceived having planned 
. the introductory phase of the lesson, among them also those three who 
did not explicitly do so. Preparing the introductory phase (item No 8) 
thus, is the planning issue cons^derer] by the greatest number of • 
re.<^pondents as a plannxtig task. 

There is also precise recall, obviously with regard to .:.ssues hardly 
not mentioned or not mentioned at all. Non-mention during planning was 
based on a stable attitude that this was either an issue unimportant 
for the next le.sson (such as giving marks to students), or an issue to 
be treated ^d hoc in the lesson, but not in planning (see the results 

to (JU^^5:t }Ofi A dhove ) . 

Kather large differences with regard to the sum of actual and 
perceived mentions are evident in the case of student characteristics'. 
Thu.s, 10 of the 14 teachers state to have made allowance for the 
student s speed of understanding (No 16), but have not actually 
menta^npd it. To a less extent, this discrepancy is also present with 
regard to the question how the teachers intend to increase students- 
active lnvo.;vement (No 11). ii teachers pretend to have taken into 
consideration stud^nts*^ previous knowledge aJbout the subject matter 
(No 18) during planning, but only 7 have actually mentioned It. There 
1.9 a furfher discrepancy with regard to the presumable interest in the ' 
subject matter. Tt was actually mentioned only four times, but S 
teachers stated to have considered it. 
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3.1 teachers state that they have taken into account the temporal 
framp, i.e. th*? relationship between subject matter and time available 
(N<» /I)), hul only 4*h<ivc t'XpltfiLly ImmIctI it in p l^m w rwj . ThiiJ fii.ii 
in with the above mentioned difference in the matter of the students* 
ypf-?f*d of. undpri tfjndi/i(j; ay thas speed will determine, to a Idrge 
extent, how fast l:hfi units of the curriculum can be treated. 

There are only two items with large discrepancies which dp not concern 
th^ students, i.e. the governmental mathematics syllabus (No 4); and 
thp srhool * .s B'.ibjech-matte redistribution plan (No 2), (the latter 
bt^ifvj ri .special vera ion of the former established by the achool's 
staff' ronference) , 

Di .qcus.sTon ! 

The differences between factual and perceived mention of the syllabus 
(be it a governmental or school^^pecif ic one) - named last - are 
comparabltr to th9 offset of yearly plaiminy and -cerm planning 
described by Yi nger ( T978 ) . 

The research results concerning the importance of student 
characteristics for the planning process./ as far as we .know, are 
somewhat contradictory (c.f. Shave Ison S stern 1981). Our study can 
. conhribute^the following to this question: 

- the external, observable student activities, and especially those 
to be initiated by the teacher, arq explicitly mentioned; 

- the prerequijg ites and objectives of s-uch activities such as 
prf*viOus "knowledge or speed of understanding are leSG frequently 
hreated in planning, but taken into account; 

- issues concerning the difficulties encountered by some students are 
nf*ither explicitly nor implicitly taken into consideration in 
planning ; 

This result, however, raises the question of how teachers make 
allowance for the variability of student abilities and involvement, as 
the above planning decisions are very well affected by them, A 
possible explanation is that planning is implicitly made only for a 
.section of the student population, and that the required compensatory 
or remedial artion for tlie students not belonging to that section is 
^^ctually demded upon aci hoc ih the classroom. Just as there is, 
obviously, a steering group in the classroom( i . e . the group of 
studenh.c; the heacher preferably interacts with, c . f .Lundgreen 1972), 
there might be something like it in planning. In my opinion, this 
seem.s to he an important: question for further research on planning. 

Which indications do these results provide for the problem of 
procedural description of routines? 

If we use the idea of i:he condition-action unit known from the above 
mentioned research on procedural knowledge ' and its use by experts / the 
explicitly made planning decisions can be regarded as actions. These 
decisions are made dependent of conditions, which can be summed up as 
follows: in thi.nking aloud, it is mostly the textbook and the 
mathemahical constraints on the sequencing which are explicitly 
considered as a conditi.on of decisions, most decisions, however, being 
made wihhout mention *of the conditions (see, for this purpose, in 
table 1 above the] difference between the frequency of stating a fact 
(?"l percent) VP r.sus selecting an alternative (49 percent). 

Tf teachers, however, are asked vi^ftich of the planning issues mentioned 
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H.^y l„,v« perceived, the list ot these condations is extended (by 
dZn^^h^^' ""^i^'^^^ ^^'-^ students- learning speed as 

hav^nn r i- ^''^ '"^^'^^^^ - - convinced of 

navinq mRntionRd thesR conditions? (3 ) • 

A possiblR explanation, is that the meaning of the concepts they use 
has extended m the course of their professional development. We have 
no .y.stPn„it,r.n data on thi. m.tter. but indications provided by 
.nterv,«ws hold with the teachers partac.patang ,n this study. 
Arcor,1,ng ho th^..e, .selecting examples, for instance, is of crucial 
.mport.ncP for teacher.' decision on mathematical taks . This 
mu •""'T^'^'"' expectations of an effect on students" 

...ut iv^L on and u„d«r.standing which goes far beyond that which la 
«.sBor,ated w,th use of examples ^ instructional theories. 

.^imilar explanations are possible for teachers" assesslnq the time 

arHsioo^rr" !-;: '"^^ " ^°---^^y' certain vvor3.ing forms 

are. associated with immediate experience about the time required for 
deaung with a task within a certain working form. 

TnT °f the differences observed between perceived 

■ ^"^^'^'^^-"^^^i; '"^"tioned planning issues thus leads to an indication as 
SiSk.'nfalou'l' -^^^^-^^ b. examined: the words teachers use when 

tak^ nte^ai?; " °' verbalization, must not be simply 

IZTr no^ V T; ^" •'^eryday sense, but must be examined as to 

their potentially changed extensional meaning. 

d"J?i!;n r'n"; ' ^^''^ reported that experts arP 

^nrlo t f "'^"^^ )<nowledge is so highly 

integrated to permit testing conditions and executing actions in 
can uTL^.'" °^ knowledge - arid this is our hypotheses - 

can be found again m the extended meanings the teachers attach to 
concepts which they u.se in thinking aloud. . attach to 

TorVrt ""l"" fP--^atlon to 'conclude, jf ,t should turn out to be 

, . """^ ^ ^" indication as to the connection between 

v.r,ou. traditions in the study of teacher cognitions, that as between 
the more ethnomethodological traditions which have ai:ays raised the 

'h"" ::ditfo''^%%t^''^'""'^ "^^'^"^"^ ^-^^ '"^'-'^^'^ teachers use Tnl 
s'gn etc^nce of th problem-splvi.ng which has shown the 

.significance of the organization of knowledge in experts. 



Notes 



(1) The teachers taught orades 6 to 11,-x of teftching experience 
w.-«.s U).') yi'ar.s,.Sn w.tk fi.^'i ycirs. 

(2) Of course, cluster analyijes xmply subjective decisions n,ade by the 
researcher with regard to the underlying measure of distance or 
BM^rxty, and the algorxthn, of clustering, in this case, EuJclidean 
distances for binary variables were used as a measure of distance 
(simple matching principle, i.e. the relative proportion of 
nonidentical answer-^, and the innqlP ]inkf,qf> method (which for,m 
y/oups .icrordmy to f.he greatest ainiilarity of two group members \ was 
used a.s fusion method, it must be noted here that there may occur a 
Uiainino effect by thi.<j method which makes clusters remain 
-nterronner^ed by mean i no le.n.=, links. The program package used wa:; 

Clu.stdn', Wishart ( 1978"). 

T am arateflul to. Wolfgang Barz for his help with the cluster analysis. 

(J ) one mic/ht object that these discrepancies are simply an artifact 
Of the methjod applied: during thinking aloud, one just does not 
fxplam everything ptesent in the head of the problem solver. This 
Objection certainly valid. It does not mean, however, that there is 
no sense in rai.^ing the question whether there are psychological and 
task-specific rea.son.s explrtning why some things are verbalized, and 
other.g are not. 



■ 15- 



Table 1 



+ ■ 



"Modes" of thinking during lesson planning (N = 14 teacher 



Basic categories 

to code planniny steps 


X ( abs . ) 


of % 


( 1 ) stating an 
1 issue/fact 


40, 7 

2 3 


6.0? 


.C2J naming a question/a 

difference of .startinq 
point and goal' 


17,8 
10 ^ 


2,57 


(3) production of hypotheses/ 
. of alternative solutions 


13.7 

O -o 


3,73 


cr ■ — -—^ 

(4) solution/selecting an 
alternative 


87.2 

49 % 


6.8 


(5) expecting/anticipating" 
a result 


6,9 

4 % 


2,77 


(6) self instruction/ 

comments on the process 


11.1 

^ 6 % 


3.56 





1) Because of interindividually different protocol lengths 
SDs are calculated on the basis of the relative amount 
ot categories assigned to each protocol"^ ~ 



+ from Bromine (1981 , 130) 
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Pnrcoivoci nmmcnt. of doc i s i ons on 'M pl;.nninn issues (N.lA Huuzhors ) . 



KM=KacluaiJy jnentioned during 
plnnninni" l-^> "seo payo Q 



10 



\12 



il3 



16 



'20 



2) 



1 students* seatina order 



inathematical constraints 
on the scquenciny of the 
lessons subject-matter 



schools' subject matter- 
distribution plan 

governmental mathematics- 
syllabus Tor this grade 



how to ovaiuato and mark ' 
students during this lessp,n 



0 classroom organizatioji o£ 

students' work; i,e; if there 
is to be individual work, 
teamwork etc » 



students' exercising 



introductory phase of the 
lesson 



homework for the next lesson 



use of examples for teaching 



how to increase active involve- 
ment of pupils during the 
lesson 



what to do with students 
who will run into special 
difficulties with the sub- 
ject matter 



what to do with students show- 
ing particular problems of 
discipline 



blackboard-use Por teaching 



textbook-use in the classroom 



students' "speed of understand- 
ing mathematical subject matter 



.17 presumable interest of students 
in the subject matter of the 
lesson 



10 how to allow for the previous 
knowledge about the^ subject 
matter which might be present 

' in the students 



19 mathematical operations to be 
learned by the students 



temporal frame i.e. the rel.ati.on~ 
ship between subject matter and 
time available 



teach ing/ Tear ninq objectives for 
the next iosson 




11 



11 



12 



10 



11 



1 



10 



10 



10 



11 



40 
13,6% 



47 
15.9% 



34 
11.5% 



11 



10 



11 



157 
53.4% 



113 
38.4% 



10 
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Table /t 

Perceived (P) vs. factually (F) mentioned planning issues (N = 14 teachers ) 



14 blackboard-use 

10 use of examples 

2 constraints on the sequenc- 
ing of the subject matter 

8 introductory phase 

7 student's exercising 

6 classroom organization 
of student's work 

9 homev/ork 

19 mathematical operations 
to be 'learned 

21 teaching/learning 
objectives 

18 previous knowledge about 
the subject matter 

12 students with special 
difficulties 

11 increase active involve- 
ment of. pupils 

17 presumable interest in 
this subject matter 

20 , temporal frame 

15 textbook-use in the 
classroom 

4 mathematics-syllabus 
1 student's seating order 
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understanding 
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13 students showing problems 
of discipline 

5 evaluate, and mark 
students 
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